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(54) SUPERMAGNETOSTRICTIVE ACTUATOR AND SUPERMAGNETOSTRICTIVE SPEAKER USING 
THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To expand and contract a 
supermagnetostrictive rod without sliding it on a housing that 
supports it and prevent trouble due to a slide. 
SOLUTION: A driving rod 1 1 formed by coupling the 
supermagnetostrictive rod 4 and an actuator rod 1 0 is 
suspended by leaf springs 13 and 14 arranged at a specific 
interval along its axis so that the driving rod is displaced in the 
space of the housing 3 without sliding when the 
supermagnetostrictive rod 4 is expanded and contracted. 
Consequently, when the supermagnetostrictive rod 4 is 
expanded and contracted by supplying an electric signal to a 
magnetic field producing coil 5 and its displacement is 
transmitted to outside the housing 3 through the actuator rod 
10, the driving rod 1 1 is displaced without sliding on the housing 
3 and magnetic field producing coil 5, so trouble due to a slide 
is not caused. 
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' * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The giant magnetostrictive rod with which the other end was formed in housing (3) in the free end 
(4b) while the end was formed in the fixed end (4a) (4), The shaft orientations of the rod (4) concerned are 
equipped with the field generating coil (5) which forms a field. In the giant magnetostrictive actuator which 
is made to expand and contract said giant magnetostrictive rod (4) by the field formed with the field 
generating coil (5) concerned, and transmits the variation rate out of housing (3) In the free end (4b) of said 
giant magnetostrictive rod (4) Actuator rod which transmits the variation rate out of housing (3) (10) It is 
connected. An actuation rod (1 1) is formed with said giant magnetostrictive rod (4) and an actuator rod (10). 
The actuation rod (11) concerned Said actuator rod (10) is installed by two or more flat springs (13 14) 
arranged at intervals of predetermined in accordance with the shaft orientations. The giant magnetostrictive 
actuator characterized by carrying out suspension by said each flat spring (13 14) so that the inside of the 
space of housing (3) may be displaced in the state of no sliding, when a giant magnetostrictive rod (4) 
expands and contracts. 

[Claim 2] While said field generating coil (5) is arranged in the perimeter centering on said giant 
magnetostrictive rod (4) Furthermore, a bias field generating magnet (6) is arranged in the perimeter. To the 
fixed-end (4a) side of the giant magnetostrictive rod (4) concerned While the disc-like yoke (7) which 
supports one edge of said field generating coil (5) and a bias field generating magnet (6) is arranged, to free 
one end of the giant magnetostrictive rod (4) concerned The yoke in a circle which supports the other-end 
section of said field generating coil (5) and a bias field generating magnet (6) (8), It comes to arrange the 
movable yoke (9) which is arranged in the core by predetermined path clearance to the yoke (8) concerned 
in a circle, and is infixed between said giant magnetostrictive rods (4) and actuator rods (10). Said giant 
magnetostrictive actuator according to claim 1 which is formed in close magnetic-circuit structure and 
changes in said giant magnetostrictive rod (4) bias field generating magnet (6), a disc-like yoke (7), a yoke 
(8) in a circle, and a movable yoke (9). 

[Claim 3] For said flat spring (13 14), said flat spring (13 14) is a giant magnetostrictive actuator according 
to claim 1 or 2 characterized by having the PURISUTORESU stretching screw (16) which concerned one 
flat spring (9) is sagged and adjusts the reinforcement of PURISUTORESU while being energized so that 
PURISUTORESU might be given in the direction in which the flat spring (13) of one of these compresses a 
giant magnetostrictive rod (4) while being formed by the non-magnetic material at least. 
[Claim 4] The giant magnetostrictive rod with which the other end was formed in housing (3) in the free end 
(4b) while the end was formed in the fixed end (4a) (4), The shaft orientations of the rod (4) concerned are 
equipped with the field generating coil (5) which forms a field. The giant magnetostrictive actuator (1) 
which is made to expand and contract said giant magnetostrictive rod (4) by the field formed with the field 
generating coil (5) concerned, and transmits the variation rate out of housing (3) is made into electric - 
machine converter. Make speech current input into said field generating coil (5), and said giant 
magnetostrictive rod (4) is made to produce the oscillation according to the speech current concerned. In the 
giant magnetostrictive loudspeaker accomplished so that this might be transmitted to the diaphragm (12) 
used as a voice radiant section and voice might be outputted in the free end (4b) of said giant 
magnetostrictive rod (4) The actuator rod (10) which transmits the variation rate to said diaphragm (12) is 
connected. An actuation rod (1 1) is formed with said giant magnetostrictive rod (4) and an actuator rod (10). 
The actuation rod (11) concerned Said actuator rod (10) is installed by two or more flat springs (13 14) 
arranged at intervals of predetermined in accordance with the shaft orientations. The giant magnetostrictive 
loudspeaker characterized by carrying out suspension by said each flat spring (13 14) so that the inside of 
the space of housing (3) may be displaced in the state of no sliding, when a giant magnetostrictive rod (4) 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the giant magnetostrictive actuator which is made to 
expand and contract a giant magnetostrictive rod by the field formed with a field generating coil, and 
transmits the variation rate out of housing, and the giant magnetostrictive loudspeaker using this. 
[0002] 

[Description of the Prior Art] It is observed in recent years as an actuator which a giant magnetostrictive 
ingredient changes quantity of electricity into the amount of machines in the direction of a field in a field no 
less than 1500-2000 ppm since there is an advantage of about being produced very much, the generating 
stress being able to be large, and a speed of response being able to be also quick, and being able to drive by 
the low battery, or changes the amount of machines into quantity of electricity. Drawing 2 is the 
conventional giant magnetostrictive loudspeaker which used this giant magnetostrictive actuator as a speech 
current-mechanical vibration converter. The giant magnetostrictive rod 22 with which the other end was 
formed in free-end 22b while end 22a was contacted by inner bottom 21a of the yoke 21 concerned, While 
the field generating coil 23 which forms the field according to speech current in the shaft orientations of the 
rod 22 concerned is arranged in housing 21 The diaphragm 24 used as a voice radiant section is fixed to 
free-end 22b of said giant magnetostrictive rod 22. It has accomplished so that it may transmit to the 
diaphragm 24 which was made to expand and contract said giant magnetostrictive rod 22 by the field 
formed with said field generating coil 23, and fixed the variation rate according to a sound signal to the free- 
end 22b and may change into voice. 
[0003] 

[Problem(s) to be Solved by the Invention] However, this kind of loudspeaker carries out slide contact 
support of that free-end 22b side by opening 21b of housing 21 so that backlash may not be produced, when 
a giant magnetostrictive rod 22 expands and contracts. Since it rubbed by the opening 21b and the sliding 
sound was transmitted to the diaphragm 24 through the giant magnetostrictive rod 22 when a giant 
magnetostrictive rod 22 expands and contracted, the unpleasant noise occurred and there was a fatal problem 
for the audio equipment that a sliding friction changes by various extrinsic factors, further. In addition, if a 
noise occurs too at the time of telescopic motion or the physical dynamical friction resistance by sliding 
changes although it is not so serious when using a giant magnetostrictive actuator for applications other than 
a loudspeaker, the problem of producing inconvenience depending on the application will remain. Then, this 
invention makes it the technical technical problem to make it the inconvenience by such sliding not arise, 
when a giant magnetostrictive rod is made to expand and contract. 
[0004] 

[Means for Solving the Problem] The rod-like giant magnetostrictive rod with which the other end was 
formed in the free end while, as for this invention, the end was formed in the fixed end in housing in order to 
solve this technical problem, In the giant magnetostrictive actuator which equips the shaft orientations of the 
rod concerned with the field generating coil which forms a field, is made to expand and contract said giant 
magnetostrictive rod by the field formed with the field generating coil concerned, and transmits the variation 
rate out of housing The actuator rod which transmits the variation rate out of housing is connected with the 
free end of said giant magnetostrictive rod. An actuation rod is formed with said giant magnetostrictive rod 
and an actuator rod. The actuation rod concerned When said actuator rod is installed by two or more flat 
springs arranged at intervals of predetermined in accordance with the shaft orientations and a giant 
magnetostrictive rod expands and contracts, it is characterized by carrying out suspension by said each flat 
spring so that the inside of the space of housing may be displaced in the state of no sliding. 
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[0005] According to this invention, if an electrical signal is supplied to a field generating coil, a field is 
formed in the shaft orientations of a giant magnetostrictive rod according to the electrical signal, a giant 
magnetostrictive rod will expand and contract according to change of the field concerned, the free end will 
displace, and the variation rate will be transmitted out of housing through an actuator rod. Since the 
suspension of the actuation rod which comes to connect a giant magnetostrictive rod and an actuator rod is 
carried out by said each flat spring at this time so that the inside of the space of housing may be displaced in 
the state of no sliding when said actuator rod is installed by two or more flat springs arranged at intervals of 
predetermined in accordance with those shaft orientations and a giant magnetostrictive rod expands and 
contracts, inconvenience by sliding with housing and a field generating coil is not produced. 
[0006] 

[Embodiment of the Invention] Hereafter, the embodiment of this invention is concretely explained based on 
a drawing. Drawing 1 is the sectional view showing the giant magnetostrictive loudspeaker using the giant 
magnetostrictive actuator concerning this invention. 

[0007] The giant magnetostrictive loudspeaker 1 of this example is using the giant magnetostrictive actuator 
2 for the converter which changes speech current into mechanical vibration. The giant magnetostrictive 
actuator 2 concerned While the field generating coil 5 which forms a field in the shaft orientations of the rod 
4 concerned is arranged in the perimeter with predetermined path clearance to said giant magnetostrictive 
rod 4 centering on the giant magnetostrictive rod 4 formed with the giant magnetostrictive ingredient in 
housing 3 Furthermore, the bias field generating magnet 6 which applies a bias field to a giant 
magnetostrictive rod 4 is arranged in the perimeter. A giant magnetostrictive rod 4 is Tb 0.28-Dy 0.72-Fe 
1.92. ETREMA considered as a main presentation Giant magnetostrictive ingredients, such as Terfenol-D 
(trademark), are used, and the dimension is selected by diameter [ of 6mm ] x die length of 50mm. 
[0008] Each is supported by the disc-like yoke 7 and, as for one edge of said giant magnetostrictive rod 4, 
said field generating coil 5, and the bias field generating magnet 6, the end side of a giant magnetostrictive 
rod 4 is formed in fixed-end 4a unmovable to shaft orientations with the disc-like yoke concerned. 
Moreover, the movable yoke 9 arranged in the core by predetermined path clearance to said yoke 8 in a 
circle is connected with the other end side of said giant magnetostrictive rod 4, and the other-end section of 
said field generating coil 5 and the bias field generating magnet 6 is formed in free-end 4b movable to shaft 
orientations while it is supported by the yoke 8 in a circle. And it is formed in close magnetic-circuit 
structure in said giant magnetostrictive rod 4, the bias field generating magnet 6, the disc-like yoke 7, the 
yoke 8 in a circle, and the movable yoke 9. 

[0009] Moreover, the actuator rod 1 0 is connected with free-end 4b of said giant magnetostrictive rod 4 in 
one through said movable yoke 9, the actuation rod 1 1 is formed in it with said giant magnetostrictive rod 4, 
the movable yoke 9, and the actuator rod 10, and the variation rate of free-end 4b when a giant 
magnetostrictive rod 4 expands and contracts is made as [ transmit / at the head of the actuation rod 11]. 
And the diaphragm 1 2 used as the voice radiant section which changes into voice the mechanical oscillation 
of the giant magnetostrictive rod 4 produced by field change of the magnetic generating coil 5 fixes at the 
head of this actuation rod 1 1 through mounting disk 12a, and the giant magnetostrictive loudspeaker 1 is 
formed in it. 

[0010] Moreover, the outer case 15 which supports the actuator rod 10 which projects from the giant 
magnetostrictive actuator 2 through the disc-like springs 13 and 14 is attached in the housing 3 of said giant 
magnetostrictive actuator 2. And when said actuator rod 10 is installed by said disc-like springs 13 and 14 of 
two sheets arranged at intervals of predetermined in accordance with the shaft orientations and a giant 
magnetostrictive rod 4 expands and contracts, said actuation rod 1 1 the condition that the actuation rod 1 1 
concerned maintained predetermined path clearance between a giant magnetostrictive rod 4 and the field 
generating coil 5 and between the movable yoke 9 and the yoke 8 in a circle — shaft orientations — and 
suspension is carried out by said each flat springs 13 and 14 so that the inside of the space of housing 3 may 
be displaced in the state of no sliding. And the disc-like spring 13 which supports the head side of the 
actuation rod 1 1 For example, while being fixed by nut 10b which it is formed by phosphor bronze with a 
2mm[ in thickness ] x diameter of about 60mm, and bolt section 10a formed at the head of the actuator rod 
1 0 in the core penetrates, and is screwed in the bolt section 1 0a concerned It is pushed against protruding 
line 16a formed in the periphery section of the PURISUTORESU stretching screw 16 with which the 
periphery section is screwed in an outer^case 1 5, and is made as [ give / to said giant magnetostrictive rod 4 / 
in the compression direction / PURISUTORESU ]. Moreover, so that the disc-like spring 14 of another side 
is formed by phosphor bronze with a lmm[ in thickness ] x diameter of about 60mm, the actuation rod 10 
may not rotate the core supported by the disc-like spring 1 3 at the supporting point or backlash may not be 
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produced While regulating the displacement direction and fixing the periphery section to an outer case 13 
with a bolt 17, it is made as [ fix / between female screw section 10c of the actuator rod 10 screwed for 
penetrating, / a / to it / bolt section 9a of the movable yoke 9 inserts into the core, and ]. In addition, said 
each disc-like springs 13 and 14 are formed by non-magnetic materials, such as phosphor bronze, the nickel 
silver for springs, a titanium copper alloy, a beryllium copper alloy, SUS304 and SUS631, a 6aluminum-4 
V-Tl alloy, and a 3aluminum-2.5 V-Tl alloy. Moreover, as for the component part 3 of others except said 
giant magnetostrictive rod 4 which forms a close magnetic circuit, the bias field generating magnet 6, the 
disc-like yoke 7, the yoke 8 in a circle, and the movable yoke 9, i.e., housing, an outer case 13, the actuator 
rod 10, the PURISUTORESU stretching screw 16, etc., forming by the non-magnetic material is desirable. 
[001 1] The above is an example configuration of this invention and explains the operation below. A giant 
magnetostrictive rod 4 expands and contracts the reinforcement of speech current in the shaft orientations, 
and if speech current is supplied to the field generating coil 5, since the reinforcement of the field formed in 
the shaft orientations of a giant magnetostrictive rod 4 will change according to speech current, the free-end 
4b displaces it. And this variation rate is transmitted to a diaphragm 12 through the actuator rod 10, and is 
changed into voice. At this time, the actuation rod 1 1 which comes to connect a giant magnetostrictive rod 4 
and the actuator rod 10 Since it **** by said each flat springs 13 and 14 so that the inside of the space of 
housing 3 may be displaced in the state of un-sliding when said actuator rod 10 is installed by the flat 
springs 13 and 14 of two sheets and a giant magnetostrictive rod 4 expands and contracts It slides neither 
with each yoke 8 in a circle nor the field generating coil 5, therefore inconvenience by sliding is not 
produced. 

[0012] in addition, since a giant magnetostrictive rod 4 is very expensive, the generating stress as a 
diaphragm 12 which fixes at the head of said actuation rod 1 1 A plate with a large area etc. can be used. For 
example, pictures, a photograph, and lithograph, A flat-surface loudspeaker can be formed by fixing the 
housing 3 of a giant magnetostrictive actuator 2 to the frame (not shown) which makes frames, such as 
pictures, serve a double purpose using body-interior-equipment articles, such as a screen, and building 
materials, such as a wallplate. If a giant magnetostrictive actuator 2 is arranged in the background of each 
side of the screen opened right and left, respectively and each field of a screen is fixed to the actuation rod 
11, one set of a screen can also be used as a stereo loudspeaker. Moreover, said actuation rod 1 1 may be the 
case where it is really formed not only when connecting the giant magnetostrictive rod 4 formed with the 
giant magnetostrictive ingredient, and the actuator rod 10 formed with other construction material, but with 
a giant magnetostrictive ingredient. Furthermore, for example, if diaphragm-like packing made of resin (not 
shown) is infixed in the field by the side of the giant magnetostrictive rod 4 of the disc-like spring 14, the 
inside of a giant magnetostrictive actuator 3 can be formed in watertight construction. It will be clear that it 
can apply to the application of arbitration, such as a micro positioner which drives sound generators, such as 
not only when using the giant magnetostrictive actuator 2 applied to this invention further again as a 
converter which changes the sound signal of the giant magnetostrictive loudspeaker 1 into mechanical 
vibration, but subterranean inquiry, ocean tomography, sonar, etc., the actuator of a fuel injection nozzle and 
the driving gear of the auto-focusing for cameras, and the mirror for a planet or satellite observations, if it is 
this contractor of the technical field to which the invention concerned belongs. In addition, what is necessary 
is just to supply alternating current to the field generating coil 5 further, that what is necessary is just to 
supply alternating current to the field generating coil 5 when vibrating the head of the actuation rod 1 1 like a 
sound generator in this case, when carrying out the constant-rate variation rate of the head of the actuation 
rods 1 1 , such as a driving gear, a micro positioner, etc. of the auto-focusing for cameras. Furthermore, if 
mechanical displacement is given to the actuation rod 1 1 of a giant magnetostrictive actuator 2 in the field 
formed with the bias field generating magnet 6, since a giant magnetostrictive rod 4 will expand and 
contract according to external force, and it will produce electromotive force in the field generating coil 5 
The giant magnetostrictive actuator 2 concerning this invention can be used as a mechanical displacement- 
current conversion means. For example, it can also be used as the microphone which changes a voice 
oscillation into an electrical signal, and the active vibration control / active sound arrester which external 
vibrational energy is canceled [ sound arrester ] and makes it stand it still. 
[0013] 

[Effect of the Invention] As stated above, according to this invention, the actuation rod which comes to 
connect an actuator rod with a giant magnetostrictive rod Since suspension is carried out by said each flat 
spring so that the inside of the space of housing may be displaced in the state of no sliding when said 
actuator rod is installed by two or more flat springs arranged at intervals of predetermined in accordance 
with the shaft orientations and a giant magnetostrictive rod expands and contracts It slides neither with 
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housing nor a field generating coil, therefore the effectiveness which was very excellent of not producing 
inconvenience, such as generating of the noise by sliding, is done so. 

[Translation done.] 
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(12) iceaLT*Ftui*-r*j:5icfii*tt 

ItrEBBtsa? F (4) 0g«e (4b) iz\t. *a>mSL 

SliTBSttfi (12) \Z&m-?hTVT=L3L—*Uy K 

do) WttSiiT. ftrEfittBa? F (4) 
fai-$n*;h' (10) tUtavF (11) WAS 

fittBtta?F (11) 14. fflE7**a.x— K 
(10) ^*(D»*Rllc»oT»ffilBIB-eEIilS4tfeaR 
(13, 14) |::Jt«S*iX* ttfltBa?F (4) 
6M^Lfc<h^(c/\^v>^ (3) 0^A$iSB« 

»"c*ttr*j:5i=tnE*tt/^ (13, u) xbhbs*i 

[0001 ] 

Kj££ft«RJlf::J:yflttSa? F**M»*1±X*(Dfc 

[0 0 0 2] 

[ttSottff] BflEBtmt** ttJM>xttJK&Ai=i 5 

O 0-2 0 0 O p pmt,C!)*JtttS*i: % 

y. ««»*«Mfz**r«r*^iX-*fcLTifi 
*ais*txi^*. a2i4co)sa^r^^zLX— jt* 

Xtf— ^XfcoX. -82 2 aWtt3— $2 1 CDrtJS 
2 1 a(caft3F*t*i*r=te«6A^gffi«i2 2 bfr»rt* 
W:MlP7K2 2i:, ^Kn v F 2 2 OW*fiK=» 

^«3£icj6i:fc«flL$^A-r*«**±3-r;w2 3#/\ 

•59^2 1 rtlcER**i* ItrEfi&tBnvF 
22©g6S22b fw§?s&»gpt^:5SBi«2 4£@ 

SU WE«***3Y;u2 3X»flE*#t««j|L|zj:y 

ItEfillPy K2 2*#t*«SPfi#l^i:fcK 
&£-t<&g£aS2 2 falZggLfcSBfi2 4|I^ILT 

[O 0 O 3] 

[«W»»LJ:3i:ttWI] L*Lfc#&. C0)1 
OXe- 2jI4. S«^P^ F2 2 6<#^Ltrit^fz^^ 
S*Cftt^5l=* <DSfiSi2 2 ba^\^v>^2 1 
CDHPa2 1 bX«*3E»4-&Xfey. iillP^ F2 
2A<#igLfct#lw-t0HPgf2 1 bX»*VX. -t<Dg 
BttfllSDy K22t#LtMfi24|:fi|*ti 
*(BX* ■*«LlVK*«<Jt£U S6 13. a»£gti< 
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a>*SBB-e«<w- & 1 1> 5 wbbc: t o x i±a 

\z cfc « C * J: 3 izr * ^ i Wi£S t 

[0 0 0 4] 

± *ic&*i4< a & hfcttttaaBB □ ^ 

tin v KO&Sttlclt. ^©SttS/N^^Xf^Ize 
lt*7*^ai-#PvK*3l*S*it, I5SESKI 
p^ KW7*fai-*Pv Kt'IiP-y F4*MK3 
*t. MiBBBPfKli* tflB7^faI-^PyKM 

[0 0 0 5] *flBfliizj:*tii. «*«aa*f;nc«a« 
ieit4liH!iP7 Kl*. ItnE7*^iX— £ p-/ K 

[0 0 0 6] 

7<? Tjl X— * £HA Lfc^iE^X fcf— * $ftKiB 

[0007] *«ofi«gx tf — 1 i*. vpmsfcSB 

B»Bi::«»r*B**icBB57**AX-* 2 

HLTfey. ^KSil7^fai- $21*. 
t-<D«B(=l*JB«ffiP? K4 \z/U7*mm 



41*. «X.I*. Tb 0.28 -Dy 0. 72 - F e 1.92 $ 
WiSitl»ETREMA Terfenol-D 

[o o o 8] lufBS^MP^ K4. WEBJMB^a-f/u 

10 UflBBn? NM«€«|#ni=VB7BftBCB 

/ W 7XS#«4BS 6 (Dtt»(D«9liRa«3-^ 
8lz3£j#S*t4t*^ ttTEBBBn? K4<DflUMH= 

■ta>+i&ttfcER**ifcWB3— ' 57 9^Btt**ir. tt 
*fiHw»BRTtt<i:aa*4bfc»fit*4iT^*. *L 
• Tv «rBBB5n?K4 f /W7X8^±Bi6, R 

«tta— ^7, r3K#3— *8, ptbh-^ 9txmm 

20 [O 0 0 9] tESfilnv K4<DSS«S4 b 

I*. OTWia-i )9S*LT7>fai-: 5*Pv Kl 
0^-ft»lcae*4xT. «rEfllSn?K4p rTB3 

iMMt&tU BBHnv K4tf*M«Lfcfc#a>aft* 

(3ftiF*i-ci**. fit, ZCDffiBP^Kl 1 0>5fett 

Bft*±a^;U5a>«JILRftl=cfcy&r*ttBfiP 
? K4 0>««nBB«*WcKB a r«*^tt«Bj:ft« 

[ooi o] WEHBST^iX— $ 2<D/\^ 

v>^3ic(±. bbht^ax— *2frz,&mztix 
3 f i 4£ttLx:£}#-rs*U8i 5*^y#«t&4ir^ 

f Lt, STEBBp? Kl 1 I*. WET^^x— 
*av Kl 0*<*©»l»fillc»-DTBfrffinB|-eEB*4i 
fc2tt(D«rBRfittx:7'J>4M 3, 1 4I=KBS*l 
T> SBln^ K4tf«mLfc£ei=. SttllayK 
1 SBSP7 K4&tfii^^3-r;U5i:(Dra. 
40 rT»3 — 1 9 tHS«3- 2? 8 iKDHlcBrScD^ U79 

ffiMrt **BBtttt-CBttT* J: 5 irWB#fi'<* 1 

3, 1 4T'ggaF*lTl^o t LT, IB1P7 Kl 1(3) 
J 2 mm x I§ 6 O mmgSfl) 'J >ffi tM* k * 

04>*»l^ 7^fai-*P^ Kl oa>9&m\z»tt 
tltztfA* hSlOa tfitastu mWtfZjl, h« 1 0 a m 

s^stt^^^ h i o b-e^s^ft&^iz. ^nmisk 

50 SBSlC^«**tfcSSj&1 6 a(c»Lo«t^*tr. «TB 
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'J>^14lt 09*(4. ISlmmxiti6 0mmig 
CS^t57^faI-$P-/ Kl OC&ffiteCSfll O c 

23. WIB«-nSttx^y>yi 3, 1 4 14. u>*« f 

/<*«*a ^'j'jwutt, sus 

304, SUS631, 6 A I - 4 V - T I 3 A 

1-2.5 V-TI **ftfa>*aitt»»t»»«**tTi> 
So ■■KHMjCtillBilSay K4, 

[ooii] i*Ltw*mmo>-mmfS.-(*&'?x. zaz* 

»0>3IJBaS«*]»«atlc*CTKfl;-*-*a)-c. BBSs? 

6S4bAW^ fit, C6>fttt«<74?AX— 
*pvK10S* LTlifi 1 2 ic&tSJiTWJ&l^ 
&**l£ 0 C<D£^. ^B^P*;/ F4i7^fal^ 
p* Kl OjaeLrft-SSBnv Kl 1 14, ItrlBT^ 

faX-^P^Kl 3, 14(Zjta 30 

**vc. iBBSn* K4##t§Lt=££lw/vj?s?>$T3 

3, 1 4T*SJ#S4xTtN^OT% =&RS5tt3— ^ 8-V>. 

[0 0 12] fittSQ^ K 4 14* 

*>twimd-c* tirean? ki i <D%tti::Bi3rr«& 

OlMlll^ «*f*ifMM*t«lV g»!7^f 40 

ii-* 2 a>/\-> i»{f 3 SIS®* f©fi«^«ffl-r* 

^^>o vreua^Ki ii4, ams*mT*»m, 

x— *a*Ki ofc*»sr*»*l::lB&t\ SB^** 



14. B?£#x:?U>{fi 4 0>HttSa? K4flla)Xlc % 

-t^ts. «ftnr=ff«8BS797 
ax— * 2 (4. mb^x e— * i cD^^m^^sasa 

«fc£a>J:5lce»a? Kl 1 <&fc*S£«K£-t±&ig^ 
14. «ff«^a-f;U5l=SSt«3S*«tt"r*ttfJ:<. * 

3 Kl 1 0>$fc3g£-£*SEteSi± 

I*. /W7XB**£B56"e»jS**t4B* 
*-efiB57*^a.x— £ 2 Kl 1 icaaw 

sa^p-v K4^n*r=cty<*iSLr 

> -b ;u L T ftih S ■& £ 7 £ x -r 7 * ^ < 

[0 0 1 3] 

BStay KIct^^ax— ^ KSaftLTftiJEB 
p^K(4. WIBT^^aX— K*<?(DN^Afc& 

sbs p k l fz £ # f c/ \ ^ v > {foam n $ * 

[01 ] **WI:«5g8l7^^ai^$ffi^fc 

[»-§-<&§*$] 

i satsxtr— * 

2 iBlT^fal-^ 

3 /\-5v>{f 

4 SiBSP^ K 

4 a • • • • gSSS 

4 b • • • • smm 

7 Rffitta-^ 
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8 R3S#H — 1 

9 "ST163 — *^ 

10 T^jxX— £ K 

11 Ein^ K 
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12 Sl&ffi 

13, 1 4 - ■ ffi/** 
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